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Abstract: In 2007 a sonic Michelson-Morley experiment was carried out and the result is also null[1]
consistent with the hypothesis to establish a system similar to special relativity provided the light speed c
is replaced by the constant speed of mechanical waves[2]. Thereby we interpreted why the energy-
s
c
momentum relation of a phonon seems like a photon, the extreme relativistic particle.ppcE
s
∝=
Furthermore, we thought other constant velocities can play the role of as well. Recently, electrons inc
graphene were discovered to behave as the coefficient is a Fermi velocity [3]. Finally, a conjecture for
F
V
neutrinos to avoid the contradiction among two-component theory, negative rest mass-square [4] and
oscillation is presented.
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1. Introduction
Two main theories to the energy-momentum tensor
of an electromagnetic field in media were proposed
by Minkowski (1908) and Abraham (1909) [5].
Minkowski's momentum
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accords with de Broglie formula ofλ/hp =
quantum mechanics. But Abraham's expression
can be deduced from thechfcnhfcnE /// <=
theory of relativity( ).
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How to resolve this puzzle?
Actually, mechanical equations of relativity
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are merely tenable to free particles. They cannot be
applied to describe photons in media due to
interactions between the field and matter.
2. Solution
Permittivity and permeability of media
ε µ
are different to and in vacuum which has0ε 0µ
contained the mentioned interaction. Therefore, we
try to introduce to take the place of
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to study particles in a medium as if they are free
because the interaction is equivalent to the change of
to . The correctness can be00/1 µε εµ/1=u
judged by comparison with other theories and
experiments. For instance, the energy-mass and
energy-momentum relation of a photon within media
is
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. They are in agreement with followingεµ/1
outcomes of electrodynamics
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In vacuum, and they reduce to00/1 µε== cu
known equations of relativity. Minkowski's formula
is correct.cnEp /=
3. Cherenkov effect
These equivalent mechanical equations are still
valid to massive particles. Consider the radiation of
an electron moving in the medium.
Momentum conservation: 21 pkp =− ℏ
is the initial momentum of the particle and1p kℏ
is the momentum of the emitted photon. Thus,
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Meanwhile, energy conservation is
21 EE =− ωℏ
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Substituting it into the expression of the angle,
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In the case of , clearly, andncV /1 < 1cos >θ
the radiation is forbidden. The Cherenkov effect
occurs when the charged particle is faster than the
phase velocity .k/ω
4. Transition radiation
According to the equivalent theory, the energy to
a charged particle in the medium and is1n 2n
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There should exist a radiation to keep energy-
momentum conservation while the particle entering
from . It is just the transition radiation2n 1n
pointed out by Frank and Ginzburg in 1940s. Here,
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5. Graphene and superconductors
The Fermi velocity of condensed matter physics
can take the place of too [3]. So, the energy gap isc
treated as in view of20
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Dirac's theory to antiparticles and the equivalent
equation to electrons in an uniform electric field F
should be
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had been given [6] and ,
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On the other hand, the Unruh effect
of general relativitya
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length of superconducting carriers. The energyξ
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The frequency of the a.c.Joesphson effect is
ℏℏ
∫ −==−
∂
∂ dlFFeeU
t
)(22
)(
21
21 ϕϕ
When the voltage is zero and a heat flow is
across the junction,
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Such a frequency is in the radio region[9]. This
cannot be interpreted to be the thermoelectric effect
because an extra phase rather than current is induced.
The temperature-phase phenomenon can be regarded
as the analogue of the converse Unruh effect in
condensed matter physics. It should be dependent on
temperature gradient and not the quantity of heat.
6. Optical experiment to test the hypothesis
The addition rule of collinear velocities is
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where is the light speed in still water,
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is the Fresnel drag coefficient. Shifts of interference
fringes are
2
24
)
22
(
c
fkVLn
kV
n
c
L
kV
n
c
L
f
T
t
N
w
ww
≈
+
−
−
=
∆
=∆
Postulate to do the experiment in a transparent
medium whose refractive index is . Theucn /'=
transformation corresponding to those equivalent
mechanical equations is
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Herewith, the addition rule of velocities will be
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The drag coefficient is now . In
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7. Test in a gravitational field
The metric of the extended Lorentz transformation
is
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Obviously, in a gravitational field
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in accordance with the result of Newton's theory.
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The shift depends upon the product instead ofεµ
the phase velocity, group velocity, etc. The value of a
γ-photon is approximate to in the well-known2/1 c
experiment of Pound, et al [10] and we suggest to
5measure wherein is low enough such as ultra-εµ/1
high dielectric constant media. As to a left-handed-
material(LHM), the shift is reversed.
Likewise, it is interesting to test the gravitational
shift of mechanical waves experimentally[2]. The
mass-energy equation of a phonon is [2]2
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According to "general sonic relativity",
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The difference between the Newton theory is
detectable.
8. Neutrinos
Assume the neutrino has a constant speed . It is
ν
c
possible but unnecessary to be the light speed .c
Thereafter, we can establish a mechanical system
similar to special relativity and is replaced byc
ν
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whose formula should be
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The rest mass of a neutrino is zero and energy-
momentum relation is on account of
ν
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, and thus parity is non-conservational.
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that must be negative[4] if . Maybe20m cc <ν
three flavours have different velocities, e.g.
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experiments is proximal to zero.
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